MiR-214 Attenuates Osteogenic Differentiation of Mesenchymal Stem Cells via Targeting FGFR1.
Postmenopausal osteoporosis is closely associated with reduction in the differentiation of mesenchymal stem cells (MSCs) into osteoblasts. Previous studies have demonstrated that miR-214 plays an important role in the genesis and development of postmenopausal osteoporosis. Here, we performed this study to investigate the potential mechanism by which miR-214 regulates osteoblast differentiation of MSCs. First, we explored the expression of miR-214 in MSCs of osteoporotic mice. Next, we examined the change of miR-214 during osteoblast differentiation of MSCs. Then, MSCs were infected with lentiviral vectors expressing miR-214 or miR-214 sponge to investigate the effect of miR-214 on osteoblast differentiation of MSCs. Further, bioinformatics analysis and luciferase reporter assay were performed to identify and validate the target gene of miR-214. MiR-214 was up-regulated in MSCs of osteoporotic mice and down-regulated during osteoblast differentiation of MSCs. Furthermore, overexpression of miR-214 inhibited osteoblast differentiation of MSCs in vitro, whereas inhibition of miR-214 function promoted this process, evidenced by increased expression of osteoblast-specific genes, alkaline phosphatase (ALP) activity, and matrix mineralization. Bioinformatics, Western blot analysis and luciferase reporter assay demonstrated that FGFR1 is a direct target of miR-214. MiR-214 attenuates osteogenesis by inhibiting the FGFR1/FGF signaling pathway. Our findings suggest that targeting miR-214 promises to be a potential therapy in treatment of postmenopausal osteoporosis.